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(54) Abstract Title 

Producing a composite laminate 

(57) A composite laminate (8) is continuously produced by extruding a thermoplastic synthetic resin (41 1 ) 
from an outlet (41 2) of an extruder (41 1 ) to form a synthetic resin core sheet (43) with the major surfaces 
thereof being adhesive surfaces; providing a pair of front press rollers (51) immediately downstream of the 
extruder (41), the front press rollers (51) defining a first clearance (511) therebetween for forming a 
pre-pressed laminate (43'); feeding first and second metal foil sheets (42) to the front press rollers (51 ) prior to 
forming the pre-pressed laminate (43'); providing a pair of rear press rollers (52) which define a second 
clearance (521 ) downstream of the front press rollers (51), the outlet (41 2) of the extruder (41 ) and the first and 
second clearances (511, 521) being located along a straight path; and providing a middle press roller (6) 
between the front and rear press rollers (51, 52) to laterally depress the pre-pressed laminate (43,) in a 
direction transverse to the straight path. 
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METHOD AND APPARATUS FOR PRODUCING A COMPOSITE 
LAMINATE 

This invention relates to a method and apparatus 
for producing a composite laminate, more particularly 
to a method and apparatus for continuously producing 
a composite laminate. 

Composite laminates that are manufactured by 
bonding manually a plurality of sheet materials with 
the use of adhesives are well known in the art. The 
sheet materials of the composite laminates are liable 
to separate from one another because of failure of the 
adhesives after the composite laminates have been in 
use for a period of time. To overcome this problem, 
another conventional method for producing a composite 
laminate involves depressing the composite laminate 
in a direction generally perpendicular to the opposite 
side faces of the composite laminate while the sheet 
materials are adhered to one another in order to 
improve the bonding strength of the sheet materials. 
However, the bonding strength between the sheet 
materials is still not satisfactory. 

The object of the present invention is to provide 
a method and apparatus for producing a composite 
laminate which has a plurality of sheet materials that 
are bonded to each other with an enhanced bonding 
strength . 



According to one aspect of the present invention, 
a method for continuously producing a composite 
laminate having a thermoplastic synthetic resin core 
sheet and two metal foil sheets laminated respectively 
5 on two major surfaces of the synthetic resin core sheet , 

the major surfaces of the synthetic resin core sheet 
being adhesive surfaces, comprises the steps of: 

extruding, from an outlet of an extruder, a 
thermoplastic synthetic resin that serves as the 

10 synthetic resin core sheet; 

providing a pair of front press rollers immediately 
downstream of the extruder, the front press rollers 
defining a first clearance therebetween for forming 
a pre-pressed laminate; 

15 feeding first and second metal foil sheets to the 

pair of front press rollers so as to sandwich the 
synthetic resin core sheet between the first and second 
metal foil sheets immediately prior to forming the 
pre-pressed laminate; 

2 0 providing a pair of rear press rollers downstream 

of the front press rollers, the rear press rollers 
defining a second clearance therebetween for pressing 
and discharging the composite laminate, the outlet of 
the extruder, the first and second clearances being 

25 located along a straight path; and 
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providing a middle press roller between the front 
and rear press rollers to laterally depress the 
pre-pressed laminate in a direction transverse to the 
straight path so as to subject the pre-pressed laminate 
5 to a prescribed tension while the pre-pressed 

laminated is being pressed by the front and rear press 
rollers, thereby increasing the bonding strength 
between the major surfaces of the synthetic resin core 
sheet and the first and second metal foil sheets. 

!0 According to another aspect of the present 

invention, an apparatus for continuously producing a 
composite laminate having a thermoplastic synthetic 
resin core sheet and two metal foil sheets laminated 
respectively on two major surfaces of the synthetic 

15 resin core sheet, the major surfaces of the synthetic 

resin core sheet being adhesive surfaces, comprises: 
an extruder having an outlet adapted for extruding 
a thermoplastic synthetic resin in molten state to form 
the synthetic resin core sheet; 

2 0 a pair of front press rollers disposed immediately 

downstream of the extruder, the front press rollers 
defining a first clearance therebetween that is 
aligned with the outlet so that the front press rollers 
are adapted to draw the synthetic resin core sheet 

2 5 from the outlet therethrough; 
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means for feeding first and second metal foil sheets 
to the pair of front press rollers so as to sandwich 
the synthetic resin core sheet between the first and 
second metal foil sheets immediately prior to drawing 
of the synthetic resin core sheet through the first 
clearance so that a pre-pressed laminate is drawn out 
from the front press rollers away from the extruder; 

a pair of rear press rollers disposed downstream 
of the front press rollers, the rear press rollers 
defining a second clearance therebetween so that the 
rear press rollers are adapted to press and continue 
drawing the pre-pressed laminate through the second 
clearance, the outlet of the extruder and the first 
and second clearances being located along a straight 
path; and 

a middle press roller interposed between the front 
and rear press rollers and adapted to laterally depress 
the pre-pressed laminate in a direction transverse to 
the straight path so as to subject the pre-pressed 
laminate to a prescribed tension while the pre-pressed 
laminate is being pressed by the front and rear press 
rollers, thereby increasing the bonding strength 
between the major surfaces of the synthetic resin core 
sheet and the first and second metal foil sheets. 

A preferred embodiment of the invention will now be 



described, by way of example only, and with reference 
to the accompanying drawing, in which 

Figure 1 is a schematic view illustrating how a 

preferred embodiment of an apparatus for continuously 

5 producing a composite laminate operates according to 

a method for continuously producing the composite 
laminate of the present invention. 

Referring to Figure 1, a preferred embodiment of 
an apparatus for producing a composite laminate 8 by 

10 means of a method for continuously producing the 

composite laminate 8 according to the present 
invention is shown to comprise an extruder 41, a pair 
of front press rollers 51, feeding means 3, a pair of 
rear press rollers 52, a middle press roller 6 and 

15 cutting means 7. 

Thermoplastic synthetic resin 411 is fed into the 
extruder 41 and is heated to form a melt. The resin 
411 in molten state is extruded from an outlet 412 of 
the extruder 41 to form a synthetic resin core sheet 

20 43. A bonding agent is blended with the resin 411 in 

the extruder 41 so that the major surfaces of the core 
sheet 4 3 are adhesive surfaces when the core sheet 4 3 
is extruded from the outlet 412. A foaming agent and 
a f ire-retardant agent may be blended with the resin 

25 411 in order to foam the core sheet 43 and provide the 

same with a f ire-retardant characteristic. Instead 
of being blended with the resin 411, the bonding agent 
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may be coated on the major surfaces of the core sheet 
43 immediately after the core sheet 43 exits the outlet 
412 of the extruder 41 in order to provide the major 
surfaces with adhesive qualities. 

The front press rollers 51 are disposed immediately 
downstream of the extruder 41 and define a first 
clearance 511 therebetween which is aligned with the 
outlet 412 so as to draw synthetic resin core sheet 
43 therethrough. The feeding means 3 feeds first and 
second metal foil sheets 42 to the front press rollers 
51 in order to sandwich the core sheet 43 between the 
metal foil sheets 42 immediately prior to drawing of 
the core sheet 43 through the first clearance 511 to 
form a pre-pressed laminate 43'. Two vertical 
compression forces (Fl) are exerted respectively onto 
the metal foil sheets 42 by the front press rollers 

51 before the pre-pressed laminate 43' is drawn out 
from the front press rollers 51 away from the extruder 
41 in order to ensure firm adhesion between the core 
sheet 43 and the metal foil sheets 42. 

The rear press rollers 52 are disposed downstream 
of the front press rollers 51 and define a second 
clearance 521 therebetween. The rear press rollers 

52 press and continue drawing the pre-pressed laminate 
43' through the second clearance 521 in order to form 
the composite laminate 8. Two vertical compression 
forces (Fl) are also exerted onto the pre-pressed 
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laminate 43' in order to further ensure firm adhesion 
between the core sheet 43 and the metal foil sheets 
42 . The outlet 412 and the first and second clearances 
511, 521 are located along a straight path. 
5 The middle press roller 6 is interposed between the 

front and the rear press rollers 51, 52 to laterally 
depress the pre-pressed laminate 43' in a direction 
transverse to the straight path so as to subject the 
pre-pressed laminate 43' to a prescribed tension (F2) 

10 while the pre-pressed laminate 43' is being pressed 

by the front and rear press rollers 51, 52 , thereby 
increasing the bonding strength between each of the 
major surfaces of the core sheet 43 and the 
corresponding one of the first and the second metal 

15 foil sheets 42. 

Finally, the composite laminate 8 is cut into a 
plurality of composite laminate plates 9 of a 
predetermined length by the cutting means 7. In this 
embodiment, the cutting means is two opposed cutting 

2 0 knives 71. 

It is noted that the composite laminate 8 can be 
produced continuously by the method of the present 
invention, thereby increasing the manufacturing speed 
and reducing the manufacturing cost . In addition, the 

25 front, rear and middle press rollers 51, 52, 6 can exert 

compression forces of different orientations, thereby 
enhancing the bonding strength between the core sheet 
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and the metal foil sheets 
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CLAIMS : 

1. A method for continuously producing a composite 
laminate having a thermoplastic synthetic resin core 
sheet and two metal foil sheets laminated respectively 
on two major surfaces of the synthetic resin core sheet , 
the major surfaces of the synthetic resin core sheet 
being adhesive surfaces, said method comprising the 
steps of: 

extruding, from an outlet of an extruder, a 
thermoplastic synthetic resin that serves as the 
synthetic resin core sheet; 

providing a pair of front press rollers immediately 
downstream of said extruder, said front press rollers 
defining a first clearance therebetween for forming 
a pre-pressed laminate; 

feeding first and second metal foil sheets to said 
pair of front press rollers so as to sandwich the 
synthetic resin core sheet between the first and second 
metal foil sheets immediately prior to forming the 
pre-pressed laminate ; 

providing a pair of rear press rollers downstream 
of said front press rollers, said rear press rollers 
defining a second clearance therebetween for pressing 
and discharging the composite laminate, said outlet 
of said extruder and said first and second clearances 
being located along a straight path; and 
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providing a middle press roller between the front 
and rear press rollers to laterally depress said 
pre-pressed laminate in a direction transverse to said 
straight path so as to subject the pre-pressed laminate 
5 to a prescribed tension while the pre-pressed laminate 

is being pressed by said front and rear press rollers, 
thereby increasing the bonding strength between the 
major surfaces of the synthetic resin core sheet and 
the first and second metal foil sheets, 
10 2. The method for continuously producing a composite 

laminate as claimed in Claim 1, further comprising the 
step of cutting the composite laminate into a plurality 
of composite laminate plates of a predetermined 
length. 

15 3 . An apparatus for continuously producing a composite 

laminate having a thermoplastic synthetic resin core 
sheet and two metal foil sheets laminated respectively 
on two major surfaces of the synthetic resin core sheet , 
the major surfaces of the synthetic resin core sheet 

20 being adhesive surfaces, said apparatus comprising: 

an extruder having an outlet adapted for extruding 
out a thermoplastic synthetic resin in molten state 
to form the synthetic resin core sheet; 

a pair of front press rollers disposed immediately 

25 downstream of said extruder, said front press rollers 

defining a first clearance therebetween that is 
aligned with said outlet so that said front press 
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rollers are adapted to draw the synthetic resin core 
sheet from said outlet therethrough; 

means for feeding first and second metal foil sheets 
to said pair of front press rollers so as to sandwich 
the synthetic resin core sheet between the first and 
second metal foil sheets immediately prior to drawing 
of the synthetic resin core sheet through said first 
clearance so that a pre-pressed laminate is drawn out 
from said front press rollers away from said extruder; 

a pair of rear press rollers disposed downstream 
of said front press rollers, said rear press rollers 
defining a second clearance therebetween so that said 
rear press rollers are adapted to press and continue 
drawing said pre-pressed laminate through said second 
clearance, said outlet of said extruder and said first 
and second clearances being located along a straight 
path; and 

a middle press roller interposed between said front 
and rear press rollers and adapted to laterally depress 
the pre-pressed laminate in a direction transverse to 
said straight path so as to subject the pre-pressed 
laminate to a prescribed tension while the pre-pressed 
laminate is being pressed by said front and rear press 
rollers, thereby increasing the bonding strength 
between the major surfaces of the synthetic resin core 
sheet and the first and said second metal foil sheets. 



4. The apparatus for continuously producing a 
composite laminate as claimed in Claim 3, further 
comprising cutting means adapted for cutting the 
composite laminate into a plurality of composite 
laminate plates of a predetermined length. 

5. A method for continuously producing a composite 
laminate substantially as hereinbefore described with 
reference to and as illustrated in the accompanying 
drawing . 

6 . An apparatus for continuously producing a composite 
laminate substantially as hereinbefore described with 
reference to and as illustrated in the accompanying 
drawing . 
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